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^ (57) Abstract: Compounds represented by the general formula (1) or pharmaceutical ly acceptable salts thereof; and antioxidants, 
ID remedies for kidney diseases or cerebrovascular disorder, or retinal oxidative damage inhibitors, containing the compounds as the 
O active ingredient: B - D - Z (1) wherein B is a group represented by the following general formula (B-1), (B-2), or (B-3): A is 
^ optionally substituted imidazolyl or pyrazolyl; E is a group represented by the general formula (la) or the like: (la) X is O, SOu, 
or N-R 9 ; Y is carbon or nitrogen; D is oxygen, sulfur, or a group of the general formula (la); Z is an NHR, 0 - or OR u -substituted, 
O chroman-2-yl, chroman-4-yl, 2,3-dihydro- benzofuran-2-yl, or 2,3-dihydrobenzofuran-3-yl group or the like. 
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jS (2) tC^tt^A, E, Y, Rl, R2, m, nR^o Wn^lCfetD^ 
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S?X3^X-5^k THF, 1, 4-^^rD->m<D^-^-)Vm. ^>-£>, b)V 
5 XX ^r5/l/>^(D^^^7K^> ^DD^^>, ^DD*M, 1, 2 
-i^i; p dx^ >f ©A ny* XirhxMJjk DMF, DM S 

[5. 4. 0] ^>^-fc-7-X> (^TDBU^B§|2-r^) 



15 



l^&3 : 



" < R i> ra < R 2>n (R))|I) ( R 2 ) n 

A V^\ /^A STENT'S y-fb A^^x /tt\ 

^-e-v^k + ohc-o-z- O-'-Vv rV" 1 ' 

(2) (5) d") 

{S; (2) 4^ A, E, Y; Rl, R2> m, nMolt itfffBS; (1) \Z& 
tf&A, E, Y, Rl, R2, m, nR^o t^n^n^UfeO^t, 5£ (5) 

4l d' ttsa; (i) k^^di^u d^ch 2 -d' tvmcomffiffif&Q 

20 Z' te, buIB^;: (Z-l), (Z-2K (Z-3K (Z-4) X« (Z-5) 

BPS* 3£ (5) TS$n?.7Jl/TkF^ (2) tS$^75><h^ 
t«fc05l7£W75/^$*SC:tk:«fcr), 5£ (1") (iS*. A, E, Y. RL 
R2, mu nR^olt 5£ (2) £:fett£A, E, Y, RL R2, nu nR^ 

25 o t^n^nmvho&^v, d* &tfz' (5) k&w-sd' &tfz' 
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s^j:^;^-^;k the, i, 4-^^ i t>^ 0DX -^ ;l/ ^ -^ >if>> ^ 

Sj£?£4 : Ii2 

(Rl,m (R 2 )n {R,) m (R 2 )n 



\ />— E— Y< N— D— Z' 



d") ^-v v_y )0 



{:£ (1") A, E, Y, Ri, R 2l m, nWoS, 5£ (1) fc&tt 
E, Y, Rl, R2, m, nRt^o t^n^n^i; fe©$SU Z' 
WB*:(Z-1), (Z-2), (Z-3), (Z-4) Xtt(Z-5) m4G3 



20 



WO 2005/012293 



PCT/JP2004/011297 



tfc«fcD. Z' l:*tt?)f MG 3 h DS^NHR j 0 t/^ofciC (1) 
t-;K THF, 1, 4-^W>^©I-fm ^>if>, h^x>, 

So 

io ^jsrau ox:~mm<DB&Mm. »*u<«2 o~s o'CT-frtmso 

iS^&5 : 



(Ri)m (R z )n (R^m (R 2 ) n 

^J^E-y, M -0-Z- . ^^ E _ Y , N _ D _ Z 

15 (1") A, E, Y, Rl, R2, m, nWoH 5$ ( 1 ) 

E. Y. Rl. R2. nu njtfo t^n^nt^ D t>CD£SU Z' te, 
BiflB^ : (Z- 1), (Z-2), (Z- 3K (Z-4) Xte (Z- 5) \Z&tfZ>G3 

20 #!^^MM^t^$fflViT7K^iD<£tT-5e:t^ci:0, Z' fc&tt^Sm^G 3 

©nhDS^NHR 10 i^ofca; (i) T^^ns^Bj©^xx;vTy-;wk 
25- SJt«g£UTte, ;k x^y-;i/^oT;i/zi-;PMv e>x^;ix- 
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XS1 : 



(R 4 )s 

, , N^NH IBMt&tf 

*,). (R 2 )n w (R))m {R2)n Krs^Ht w- 



(6) (7) , (7a) 

(R,)m (R 2 )n R 35 -S0 3 -D-Z' (R 2 )n 

^ \ , (8) /r7 ^ 




(7a) ^-TJo \— / (1c , ) V- ( / )0 

{5£ (1 c') A, E, Rl, R2, m, nRZSoU. g£ (7 a) fc&tf^ 
A, E, Rl, R2, m, nRfio ^tl-e'tll^DfeO^U, Dlt 5£ (1) 
Kl*W*Dtrai;aS*«U Z' tt, WBSC: (Z-l), (Z-2), (Z-3K (Z 
-4) Xtt (Z-5) te*W*G3 3W, -hPSXttOR n ©t§©Z$tt 0 
5* (6) E, Rl, R2, m> nRtfoEU ^ (1) £*>fr£E, Rl, R 

)m*^V. R J8 aADy>S^t. 5£ (1* b) R4R7JC S «, (A 
-1) \Z&VrZR4RZts £*tlJenmV*><D&&'r. 5fc (7) «K A, E> R 
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1, R2, iru ru R 34 %.T$o\%, (6) \Z&tfZ>A. E, Rh R2. rru 

n, r 34 riKo ttn^nmvbv&igtv, a\$& a* b) ^e^^n^-f 

5^/'JM^to S (7a) <t", A, E, Rl, R2, m, nSl/oH 3£ 

(7) fc&tt&A, E, RL R2, m, nRtfo <h^-ft^n|W| D feCD^T,, 
5£ (8) DWu ^ (1) ^^SDt^CS^U Z* (Z- 
1), (Z-2h (Z-3K (Z-4) 30* (Z-5) K^^G 3 a*. -hnS 

s£ (i c') T«sns7x.-;wTy-;wb^©»ji«, 5£ (6) ^sns 

"FTS/S^i*, 5£ (7) "Tf^^ns^^&lttTKR^IKT^WbbT^: (7 a) 

Ti^nsMmint, si; (7 a) TSdnsfc-s-fe^* (8) -e 
fip-fe, xsiKi^viTJE^tsns^: (6) TS^nsft^fc^^T, r 34 

R, 3 ^tAD^>^tbTlt ^HH^ SiH^, :7y3£gB% 
3?mm^S<£:#tf*£t#T?^ ^S3l*#-r^S: (6) tiC (1* b) T 

CDBTXiif©^T, ftllltl/Tl, 10-7it>Xn'J>tl, 5- 
v^x— 1, 4 -^>^yx> - 3 - t>i:Mt^C/A t h U 7)V*u* 
&>7>)l>Tfc>Wtm (I) ^>if>3 >-7Uyt7Xm*m^Tft5 Z\£tf-V^Z>o 

fcmt, 7jv^>m.ffi*, 100-15 ox:m<D&f&<Dm&\zttj&vttfSi&tvi!a 
mmmvxn^ a: (7) t^sns^nisis. & (7) 

'J^U 5£ (7 a) TS$ns^*&«bs#s. 

II2ll^Vitffll^n§^ (8) TS$n5/1-7Mo7 W >^M> 
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nana (7 a) Tasisnftfls^toK^tt, r-thnhu^ T 

MliLT^ith'J^ iW*U»>A*©<tt*ffiV^ 1 0 0-1 5 0^ 



!M7 : 



1*13 : 

«?,)« (R 2 )n 



(R,)« . (R 2 )n 



-{5£ (1 c) + , A, E, Y, RK R2, m, nXtfott, 5£ (1 c') (c^ 

5* UC) iCfcWSZ' fccfeHT. ll«G3MHR 10 ^^cl^ 
* (Id) A, E, Y, RK R2, nu nXOfott, s£ (1c) fc*5«-* 
A, E, Y, Rl, R2.ni, nRtfo iz*rti^nmC*><D&&? v }. 

R lfl ^fcS(lc)^n57x - ;PT J WRfc^fc ms.(ic') 

■eisns^x^jy-M^oistt, mi-xx • 2**i«e<z>ftfc 
iiTcbx, a (id) -ct$n57x-jP7y^b^^5^^ 
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5 

*5£m<DjK, (i) xmznz>7 x.-)i7y— )vmm>fc<D?%Bffim (b-2) 

10 $g&&8 : 




(R,) m 




+ OHC-D'-Z' - <v />— N— C— D'-Z' 

R9 Hz 

. (9) . (10) (le) 

{j£ (9) 4>. A. Rl, R9Rtfmtt5£ (1) fc^frt^A. Rl, R9RIX 
mt^n-^ni^Cfe^Sr^b, i£ (10) D' fct3£ (l) tC^t^D^U 

IP^ a (10) T^$n57^ftFiS (9) Ir^^n^TS >«h£fctJ3! 
§7x^7 , /-J!/« (le) r^%®T^5, 

M7cS»J£UTte. NaBH 4 , th'J^h'J7th + y^D/W F7 
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fcf, >?x^x— 5r;K THF, l, A-^^ym<DJL~^)vm. ^>if>, 

2-^nax^>^©AD^>>fb^b7Km^ T-k h" h'JJK DMF, DM 
5 SO, tfU^^^^^^^T^^o 

Si§&9 : 



(R,) m 

4 XH + R 36 -D-Z' 

(9') (10') 

{5£ (9') «K A, Rl, mWXttS (1) fc&tt^A, Rl, m&tKXt 

^n^nmc*>(Dzmv. ^ a o') cd fc^^^Dti^D^^ 

15 Z' «5£ (1) Z^£>V>T, G3^hDSmOR n ©tt(D 

z^u R 3 eteT)iu-)]sfrBmMt£n&mmmT~]&m> Jim, 3<ymm(D/\ 

n^> % ;*^>x;v*^-k hjvx>^w-h % - hij7;pw^>^;p 
**-^©x;i^>^xxrr;i/£Srr 0 } 
fip*>, 5£ (9') nm^n^t^m^is. (io T^$n^ib^ti^fflv^TT 

20 )V*Mt*m\ *3§BJtf>5£ (1) T^^tl^^cc-^Ty-^^Tfe^'fb 
(1 e') £#£%©-e&3 0 
^^SK^Ii* ^X^PX— THF, 1, 4-v : ^-^lJ->#(75x— 

nn^;WA, 1, 2-^i70Dx3'>^©ADy>jbWm 7-fehxMJ 




(le'J 
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0*C^£ 8 O'CTff -5 Ht*«-e€?S. 

5 as: (6') -e^sn*4- ft7i;-;Ht xitt 

«fc o T^itf £ £ t % Z> o 

r $?5i2fe 10: ' 

10 *fgBJKZ>5S (1) T^$n§7x-Ji/7l/-JHIifrtt, &GD5£fc:^ 

(R,) ro 

\_j/~yr d ~ r + r 37- r 9 

(9") (10") 

(10") «K R 9 tt5£ (1) lC43tj-^R 9 i|p|Ct><D^^U, (9") 
15 «t«, A. Rl, mRl^DttS; (1) \Z&tf%A, RL mSD^D <h^-n^ni^ D 
t><D£^U Z' tesS (1) fc43fr7&ZlC:feViT. G3^-hDlXttOR n S 

©ttoz^u 5£ (10") <k R 37 ttwsTi$, **, somm<D/\ 

20 gp-fe, 3; o") T?^£n£ft;^£5£ do") T^$ns{b-&^*ffl^T 
ik&to de") 

.'jtafcSRjfcW:, ^x^;vx— ^Jk thf, i, 4-yt*t>f©x-fJl' 




(1e") 
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DDtJn^A. 1, 2 - v^PDI^>^OAD^>«*m 7tN-hU 
;K DMF, DMSOO^ttW, hUX5P;i/X$>> t!U^>, DBUf 

5 o<c^e> i o o < CTfx < 5 tt^tt§ 4 

§gjg*fcl 1 : 

10 

(R, ) m (R,) m 

vJ^ x ~ D ~ r vJ^ x ~ D-z 

(1e"') (1f) 

(S(le'") A, Rhm, D&<^X«5£ (1) Kl;j3tf£A, R 1 , m. 
DRlXX«h^Wni^Cfe(7)^^b. Z' te5£ (1) izmf^ZlZ^X. G3 

15 Z\<DM7€Kmm (1 e"*) hD<b^%£, M*££/8^T*3^ 

SP^fr-5^> &3^teM7G$J£^TM^£c:<hK«, ^bjgDiS (1) 7? 
^$n^Z' i^^IiiG3©-hDS^NHR 10 t^:ofc7i-;V7^- 
»07-'J>ft^ (If) £#&t><Z>-«3o 
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*5£W<D7 x.-)lT^/-)V^it^m(Do^>B^ (B-3) Trfe^MfB^: (1). 



1 2 : 




(lg) ^ A, RK R 3, p, q^rH 5*; ( 1 ) \Zl$tfZ>A, R 
1, R3. q&tfr tttl^timChV&giV, 5£ (3) ££0^ (4) 4>, 

d' «j£ (i) t^tt^Dtss (c=o> -d' t<Dm<Dmm(Dmmtf!8,K)iL-t>. 

Z' tesS (1) Zfc&lAT, G3^-hDSXttOR n ©tt«[)Z^ 

■To) 
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*snfcjt*ny \***m&mm®m*. aaawrFic, a <i d Testis 

^X^X-^K THF, 1, 4-z?**F-Vr>m<D3L-T)Vm. ^>-tf>, h 
2-e?^DDX^>f©/\D^>fbWm 7th-hU;K DMF, DM 

so, tru^^^fflv^^tj&tT^So 

. » 

1 3 : 




(11) (3) (1g) 

{5£ (1 1) A, Rl, R3, p, QMrH 5£ (1) R 
1> R3, p, q&tfr t-£*l^nmV%<D&mV. 5£ (3) *K D' fctsfc (1) 
^^Dl^l, DtS: (C = 0) -D* t©JB©«5«t«DiCfe, Z' «5£ 

(i) icfcw-szicfcvvr, G3«tnhnatxttOR l ' 1 ©t*©z*«'r.} 

SPtS, 5* (3) Ti$n§*M>ii^ (i i) ts$n§75>t^ s 
75 
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JS^JtbTB. 0>lx.k£, 1, Z-zt^Zu^zsfrtDV^J^ $ 1- (3 

lK+y*^»- 1, 2-5^t Hn^;U>^Pf-5^^1?fS. 
5 EOKJSlC&HT, Sl^^l^ N-kKn^">DA^t^$h\ 1-t 

HD^^>7f'J7^;K 3, 4 - k H D - 3 - 1 H o ^->- 4 - 1+ V 
-1, 2, 3-^>V>U7^>£##£-&£;i£fc:«kD. RJS&«fcl>ig^K: 

10 y!^J>X-T;K THF, 1, 4-vt^>f ©I-fJPE ^>if>. h 
2-> ? ^Pnx^>^(7)AP^r>jkM'fk7K^, Jth-h'JJk DMF, DM 

so. tru^xf&^wrsdt^Tt?*. 
jkjsWu -nt^ioMiS, $?£b<teo~8 o , CT?fft>ns. 
15 -fl£5£ (2) -e^$n^»>fb^#jJ«g)cf3m©lS43io^[MA^ e?^— 

T'^T^fytJl'-^SXhU- (Journal of Medicinal Chemistry), 19 80 

fg2 3#, P. 6 3 5 — 6 4 3> ->>-fe->7. (Synthesis), 1 9 7 7^, P. 
6 4 5-6 4 6, • • ^-T)V ■ ^57h'J- (Journal of 

Medicinal Chemistry), 1 9 7 7^, ^2 0t, P. 6 0 0-6 0 2&t1ti 
! 20 oTSMS^t^T^So 

§*3£2£ 1 4 : 

' - O^Xf N rr- z ' 

R3 
(1h) 
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{j£ (1 1) 4»> A> R K R3, p, qR^rli 5£ Q) \z&tf%A. R 
1. R3, p, qRtXr <h^n^ftNDt>©£i£U 5£ (5)>, D' «^ (1) 
fc^tt^DtC^U DtSCH 2 -D' tcD^^ffi^^^^ Z ' ^ (1) 
5 fc&ttSZfC&Wr. G3^-hp Sxli oR n © itcz ^ to} 

fip-S, 5£ (5) K<h5£ (1 1) T^$n^>T^><h^, S 

mz^oMTtmy^yit^^^^tiz^r), s(ih) T^^n^-hDiM 

-Ojl7n^T$/^S^«, B^&g£M^©#£TK ilTC^J^^p-r-SCi:^ 

15 v?x^;Kr-er;k THF, l, 4 -e^4^>^©x-er;i^ ^>if>> h 
2-i?^DDX^>^©/\o^>>ffc^7jC^^ Tirhxh>j;K DMF, DM 

20 

mig^ 15: 




{^^, A, D*\ Z, RL R3, p, q^'rH 5$ (1) £43**5 A, 

, z. ri, R3, p, q^ r t^n^etimc%<D^mv. z' en 
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^ (ig), cih) m<D3: (i i) -e7£2nz>- hnit&M&mu&m 
^Tfcm&to&ff o ctfci 5£ (i j) ^$n57^'j>M£#§t) 

t^K THF, 1, 4-yt4it>f©I-f^i, ^>if>, h;ux>, 

£° 

15 Z\ 

^ mm. mm. mmm<Dmmm(Dm^>. mm. zfa^^-ym. m,m. ^/\zm. 
25 m^m. zmym. $;&>mm. w^)vm. -n^>m. ^ztrfrnymmoy 
^wm<D^m?z>z.t&-T:%z> 0 z\n%\z. mig^mt^ft^mz^v^^ 
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tfm& (Low density lipoprotein, KTLD L <tffl§l2T-2)o) CDIHfc;fi*j&te£g& 

mmizmm-tzztftx^&tmz, mtfcm\zm*3<&mmm. mzu. 

t®iiL(Dfammmm.mzm*<Dm&Mmfimtkv. mmmmit^\z^mmmm 
mmz£.r>mmBm-t)mmi£tiz>tiiK ^§!©7x-;i,7y-jMb^n ^e© 

10 BJ^^o:-;i,T>/~;Hb^^ 'J^v^t-tTO#ffl^2 0-HETE 

^H>H$HPETEII^tS0^U 2 0-HETEy>^- t££lfi# 
-r&Z-tiZ&V) 2 0-HETE*S14$n5O$MljBt5J:t«tTl!#5. 

Sgcjpi, ftifoffi^ »)M^b^ JtifoJm. Sifii^. Mttx'Jr^ h 

—^x^m&mmom^mmmB. j-^-^vzt, day-sacks) 

7*-^h->aK-K'ft- (Vog t -S p i e 1 me y e r) £4$ CD ft 

Tfc^m^ *m»iitMS£* iiMB^oiiif 

comm. mmmm^ftm\z&&?2>mm<D0ifc^m&. uanmmsmmf<omm 

extern) 
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nm. mxu. mm. am* wmmtmn-h-J^DV, mm. %lm, 

d d^^TOli, &#4§3$Kj£i;T> *J»^&1~9 911%, 

f "< ^&E^/M#XttIS^3!J£ 9 9 ~ 1 t>cDi:-r^ £ t^l?^,. 

mz-\z* mm??k %<mu v>nmmm. ^tm^^j#, ffi^tMb&v^i 

^<x>x (Remington's Pharmaceutical Sciences) ^18KS, 

U v->^ • # >/tx-, <-xh>, ^>y^/t-7 (Mack Publishing 

Company. Easton, Pennsylvania) 19 9 O^TiJ^lc^^tl^fBife^^oTSIjt-r 

^*^&iBffl*«, #iikg*fco, 5£ (i) ~vm-£n2>4k&®ji\tt 

^>m^Wfc^F#$n^) lSX«2aJ^Ji(O^:0. Hmg-U. 3mg/Bt 
25 t^Jl^Tf, $?£b<*3\ #11 k g^fcD 0. 7mg-lOmg/0, <£ 

ftilkgfefcOl. 4mg~7. 2mg/BtT§it^Tt 
£o ^ Afcf, 7 0 k g CD fc b flg^tSi^, ft ( 1 ) <Dit&m 

Xttf OH^Wfcfttsn^fiOffll.lfilitt, lB10mg-l. 0 
g * $? £ b < , lB50mg~700mg, iDj?*U<li < 10 
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1 0 0 m g ~ 5 0 0 m g <h & £ ^n«t§<iga^^feoT> #LB 
5 giffl©7~h-;K ft UN ^>^>, if ^^>{k^>y>, 

mictt, siHRsutbT. ft^, x^a-x v u>m— ^>>-^a#^ 
20 , s6fc*«ftjM, hfjk». mmm* $umu ^mm. miua. 

(BTFPEGiJ&BBT*), jyfcftKteu PEG1000 (96%) X&PEG4 
0 0 0 (4%) £^fflU J^#>Sjfi#:lc:^ (1) (Dfl^tiXk^cDS^lftfCfF^ 
. £n&i&0. 5-5 OlI%^fbfcfe0^^^C^Tt§ o 

*»8©ttRfci*£*ffl£TS*^H\ iH#£LT7k. ***** j^fn- 
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vx^7r&m l mfcn&^m'tz>*><Dx$>mx'. mzm^n^h<Dxufs:<. 

10 Z\ttfX%. ±IB^{bm<ii|Wia©^Jffl^^ y^=L^>hm^ 

<Dmmn4tmmnfflM<Dimx.\z2msi±&M&u?ix>b&<, &t<i. ±m<Dm 

15 

mmt. 0. 0 0 1~3% (W/V), Sftb<tt0. 0 1~U (W/V) 

m&wmmm. mmmmmm. T^smm&mtf&zttfx^, mmtMzvx 
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*ft-5*^^©7i-;i/TV-;w^<»©«Stt, o. ooi-3%(w/w), 

*?£L<teO. 01-1% (W/W) »«*>S£#©gflE, S#CD#« 

o-hete) -»^— iifxwfeii&ii^ > « 
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[xei]- 
mm 




1 -7ir^-4- (4-ynt7i-jV) -tf^^i?>2 0. gi-fS^/- 
;P7. 9 g S:^y l/> 12 0ml fclStfcSMH, ttitLTMT 1 , 1 
0-7it>7PU>16. 9gtl, 4-^>&z/3i> 
-3-^>l. 4g^ItvOA28. 9gth>J7Mo^3'>^>i 

^ ( i ) ^>if>n >y i. 8 g^jjpx., T;i/rf>^;^t^. i 2 5t:-e 

2 4Bm ini&M^bfc* S/S^T^, S^^^{bT> ; e^^A7K^3 0 0 

m&i/i) ts>?)\/t! ? -UP u-? btfyyj — (i7Dn*;i/A : @tmx^;i/= 3 : 1 
^e.7D03jsM : ^^y— ;i/=2 0 : 1) mst-rz 1 -T-fe^;V-4 

- (4 — ( i — r;v^x-;M -tf^^e?>i 5. 2 g (st&i 8 1 

-18 2t) £#fco 

1- (4— rs^/-^- 1 — r;i/^x-;v) -tf^^^x^Mit 
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o 




c. HCI 



Me 



o 




NH 



m&rau ^*©tkt*«s. lainctT, Btttrsi- u-^^ 

^-l-<;i,7x^) -tr^^^>12g (Mjfltl 7 7-i 8 0«C) i# 

4- (±) - (5--hp- 2 , 4, 6, 7-rh7^fJPS;kH 
u^y^y^y - 2 - l - ( 4 - -f ? ;l , - 1 _ 



Me. .NO, 



00 



0HC^° * 
Me 



NH 




Me NO, 



1- U-1^^J~)V-l-^)V7^-)V) -tf^^i?>0. 7gt2, 
4, 6, 7-7h5^^-5--hn?tHD^>»/75>-2- 
7JPt t H 0 . 7 g^rV>2 0mn;iiU tt«tUi»lm 
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mmm 2 : 

[1*12] 

4- (±) - (5-7S;-2, 4 , 6, 7-ff7/fJl/ytF 
5 O ^> V 7 7 > - 2 - )V * ^ )V) - 1 - ( 4 - -f ^ 1 - 




4- (±) - ( 5 - ~ h D - 2 , 4, 6, 7-f h5^'f^kH 
10 D^>>/77>-2-<JM?^) - 1- (4--f5^y*-;i/- 1 - 

^)yy^-)V) 3 g^x^y-;v3 0m 1 ^riDA. i&tefg-x 

(^ODsjvJkk : T^^y— 3 0:1) K#U SWtlO. 5 gfflL&l 65- 
16 7TC^#L 



3 : 

20 [IS 1 ] 

(±) - ( 5 - " h D - 2 , 4, 6, 7 - 7 h 7^fiVy t F 
>y77>-2-^H'-[4 - < 4 - 'f 5 — - 1 - >r ;i" 7 x 
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1 - (4 — 1 — nV7^~)V) -tf^^>0. 43gt2, 
4, 6, 7-ff7^fJV-5--fn^kFD^>y77>- 2 - 

^PtKvM' $ K^^&£0. 4 4g, 1 - 1 Fd + M>V h ;i4ftgfc:lft 
0. 31g, h'Jx5 1 JV75>0. 2 3 g&MTL, ^fiT?2 4B#^^#bfCo S 

4 : 

[1*12] 

(±) - (5-757-2, 4, 6, 7 - 7 h^fjPyk Fd^ 
>^/77>-2--f^) -[4- (4-<$^^-i-^;i /7l 
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* - h 2 U — 7*\Z ( ±) - ( 5 - - h D - 2 , 4 , 6, 7 -T- h 7 
* J- )l> i? t H P ^ > V* 7 7 > - 2 - ^ )V) - [A - (4--f 5^7- 
1 --f ;V7 i^JV) -^7^>-l-fJH*J^^it5FO. 8 
8gtlO%A , 7^')AKiO. 5g KlX^y-JH Oml W5ml £ 
j)D^ Okg/cm 2 T~-mMWVtco ZimWLZ7k\Z&WlN 

?J—)V= 10:1) Idtf U @ 65^)0. 5 6 g <|»j& 1 8 9 - 19 1*0 

^JS^II 5 : 

mm i ] 

i- [4- u-x-te^-ti^i^- 1 --r;w -7i-ji/] -3->^ 



.0— Me 




^T^/TirhT^t Fy/Wt^2 4ml £3^>l/>2 5ml \zm 
ch-T^l- [4- (4-T-lz^;V-t!^^^>- 1 -- r;l/) -7i^JH -3- 

^fJl/7^;7°a^y>6. 3g^#fe 0 
i -t^lj-)V- 4 - (4-iH-if7 , ;-ji/-5 — r;v^x-;u) -tr^e? 
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Me— N s 
Me 

1- [4- U-T^)V-\±^V>-l-^)V) -7i-JW 
^7$;yDV>6. 3gtMtH7y>l. 6g^y-;|,5 0ml 

t\ g^ttl. l -T±^)V- 4 - (4 - l H— fcf^ V— 5 — f ;p^oc-;p) 

-t!^^i>>5. 1 g (Bfc^2 5 7-2 5 9t) 
1- (4-1 H-\f^V-)V- 5 --i )Vy 





> 5. Igl:ili6 0ml £jjn;U 3 ^jDa^M^i^ff o7c e S^T^, M 
fcMllfcmjMU ^*(D7jcT7jcgfe, ^tsrtir, gfiUtf-Sl- (4-1H 

(±) - ( 5 - - h n - 2 , 4, 6, T-jh^^^Jl/ykFD^ 
> 1 /77>-2--fjV) - [ 4 - ( 4 - 1 H- tf^y-;i^-5— f;P^ 
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1- (4- 1 H-t!^V-Jl/- 5 — UVy*.-)V) -tf^^^>0. 38gt 
2, 4, 6, 7-f - 5-r: ho$?k Hd^>777>- 

5 2 - # >^ o . 4gii, l- (3 ->?^^;PT5 yyo tf;v) -3-x 

^l^M^-f^ 3 5g, l-tFD + M^/hUjy-JH 
^0. 25g, h<Jx^75>0. 1 9 g*JP^ ^ffl"C2 4Wp3ft*^bfe. 

10 

^Jfcfll 6 : 
[18 2] 

(±) - 2, 4, 6, 7-fh7^?;^t^P^;77> 

-2— f;V) - [4- (4- lH-tf^V-^- 5--TJl/^oin;l,) -tf^S? 

15 >- l — OKI #;i^^-tf-£5 F©«ig 




^T-h^7\y-y\Z ( ±) - ( 5 -X h □ - 2 , 4, 6, 7 - ^ h ^ 
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^fJI/i?hFD^>^77>-2--fW - [4 - (4-lH-tT^ 
V~)V-7*-)\>)~ tr^^s?>_ 1 _. <()\A*)V$tt^ H0.65gtl0% 
/^y^AKl 0 . 2 g ICX^y^5ml M5ml £ijQ7t. tKSIJBE 
10kg/cm 2 T2B WflS^ b . 1 N^Btft:?- h U 

0:1) fc#U 0 . 2 5 g (It* 128-130 X,) 

3- lH-tf^^-^^O^Tfel^^^^T^-r^il^^^fco 

10 

[111] 

15 

.-OCX' o-o-ch 

HO Me W W^W \ e 

l-Tir^^-4- (4-^Dt7x-JW -4-t Hn^r~>tf^iJ >?>3 g 
£-fS^>-;H. lg^yl/>18mlt||lMit £»T?fcMfcfc 
bTl, 10-7xt>XD'J>2. 4gtl, 5-^7i-;|/-l, 4 
20 ^x>-3-*->0. 2gtMty>7A4. 3 g t h U 7)V*U*$> >7Jl/ 
*>mm (I) ^>if>n>^l/^/7X0. 3g*Jn7t, T;Prf>^C«E*, 12 
5^2 4mm. Jn&SHftL&o S^7t, ^^tC^bT> ; er:^A7jc^ 

25 ^g^i^v'U^y^^A^DV h^^^w — (£nD3fc;|/A:@1^x=F;>= 3 : 
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- (4 — f 5^/— ;P- 1 — 1 x.~)V) -4-fc HD^->tT^Uv?>2. 

5 g 

4- (4 — f ^^V'-Jl/- 1 — ()V7x.-)l) -1, 2, 3, 6-fb7kH 




1 4 - (4--rS^^— ;p- 1 — f^7xrjW 

*>tr^U5?>2. 5gtIM30ml§M, 4^KJjP^51^^ff 3o Kfolfe 

n^fC, g^<h-T^4- (4 — ( SL¥"J—)l- 1 )ly -1, 2, 

3,~ FntfU^>l. 5^ (mp 1 5 0- 1 5 3T:) £#fc 0 

IM 8 : 
[IS2] 

2, 4, 6, 7-fh7^^-5--hOykHaA>y77>-2-h'J 




F-% OO ,>F 




h'J7;V^*a^^>x;U*>BI*S7K«b 6. 7g$^7DD^^> 5 0 ml 
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^ v -> v a T?ie* b fern \zmm*Mj£%&k v &. mm £ > U * V;^ ^ A ^ 

D7hif77^- (^np*M : ^^y-^i o 0:1) t?4UU Si 
*7. 3g#feo 



59 9 : 

ticm 2 ] 

4-(±) ~ ( 5 - - h p - 2 , 4, 6, 

D/< >^^>-2 --r;i^rF;io - i - ( 4 ^ ! 
-r;i/^^-;w) -i, 2, 3, 6 -^h7bKDfcry$?>cD«jg 



CKH3 




4- (4--i'5^/-;V-l-<;i /7ac -; V) _ lf 2 3 6 -^ h ^ tH 
DtfUS?>0. 7gt2, 4, 6, 7-rh7^^l/-5-nhDykHn^> 
!/75>-2-h U 7)V*U*# >X)V**- hi. 2 g&T± b =. b U ^ 3 0 

JEE*«U gl$#U. 2g^#fe 0 



1 0 : 
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M3] 

4-(±) - (5-757-2, 4, 6, 7 - 7 ^/?JPyk F 

u v y ^ y - 2 - ^ )v ^ ^ )v) - 1 - ( 4 - -r $V i/— )v - 1 - 
-f;W7xn;v) -1, 2, 3, 6 - ^b? t Kntfi) v>e>§Bi 




4- (±) - ( 5 - - h P - 2 , 4, 6, 7-jh7^JV^kF 

o^>^/^ ^ > - 2-<;i/^^;p) -1- (4 -4 5 i - 

Jl.7x-^) -1, 2, 3, 6 - T^h^t HDfcfUv J >i.' 2 giCX^ 
y-^3 0ml^D^ ^-fbm— XX- 2zMtl4&3. 6gtIMl 5ml$i 

}!)7>A7A^PTf^77^- (^DD/Js^A : ^.^y-;W=2 0 : 1) Ktt 
U g^J^lO. 9 3g (mpl6 1-16 3t) £#fc„ 

mmm n: 

4-(±) - (5-T$y-2, 4, 6, 7-f F^^fJl-ytF 
D^> 1 /77>-2-^JMfJH -1- ( 4 - 5 — )V - 1 - <i 




49 



WO 2005/012293 „ , 

PCT/JP2004/011297 



*-ht7 U~7\Z4 - (±) - ( 5 7 - 2 , 4, 6, 7-ir 

h7^f>ytHD^>^/77>-2-^jV^?JH -1- (4 - 
$yy-Jl/-l-<JP7i-^) -i, 2, 3, 

S?>0. 45gtlO%/t7^>)AM$0. lg(CX^;-jP5mlM 
5 5ml^D^> TKiff 1 0 k g/cm 2 , 5 0tT\ 7 PfHM # b fco 

t-C. @#J^0. 39g (mpl 7 0-1 7 2t) 

HiS^I 12: 

X@l : 4- (±) - (5-~hn-2, 4, 6, 7-Th7^fJ|/^hKn^ 

15 >yr7^>-2 — 7$y 7x-jv- i -^r $ 




i- -f^v-;w. 7 g t2, 4, 6, 

*=f)V- 5 - - hDyb FP^/77>- 2 -X;Hr t Hi. 0 9 g *mt* 
20 fI/>5 3mltliiU^0. 8ml»DU t^T10^i#bfe o f 

25 ^7D7b^77^- (^DD*;i^ : *$;~)V= 1 00:3) 
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1 . 2 g £#fc 0 



Ig2 : 4- (±) - (5-75;-2, 4, 6, 7-fh7^^vkHD^ 

5 




4- (±) - (5 ho- 2, 4, 6, 7-fh7^WkHD^>^7 

7>- 2 --r;v^^;w) 75;7i-M$y!/^o. 9 3 gt^ o%tk@KL; 

/^y^A^lO. 5 gtg^Bfel 0m 1 £jjnx.. 7K*flE 1 OKg/cm2, 50t 

HbBW#lO. 5 7g^#fc, USWnD20.4 1.5693) 
H»J 1 3 : 

15 Igl : 5- (4- (±) - (5-— hn-2, 4, 6, 7 h 5 pWl^t 




5- (4-7$;7x"JV) br^V-^l/O. 77gt2, 4, 6, 
20 5 -~ ha^t: HD^> , /7 7>-2-7;PjkHl. 0 0g$» 
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&n^R^fc±hiJ^A hiJ7th^>#D;W H^-T Hi. 7 0 g£8sinU 
Xg2 : 3 (5) - (4- (±) - (5--hn-2, 4, 6, 

10 




5- (4- (±) - (5 -n hn- 2, 4, 6, 7-^h^^^;V^t: FD^ 
>*/77>-2- 1)V*^)V) 7^Jy^~)V) tf^y-;VO. 50g«hp-h 

;Kn>*;i,3ft>si . oigtMi^2mii:^iu so'Ctc 

15 Ja^ibfco ^4«lr > ^Hx^2mnc^bfc3, 4-ybHP-2Hk7 
>0. 13g$3 0^TlTU *©«5 5-C-C1 0P#M*#b&. 

3N7> ; E-7*2mlT«U pHfl* 7 tefc*3n?* 

20 1) TffSTSutT\ gWft^O. 6 0g#fc. 

18 3 : 3 (5) - (4- (±) - (5--hU~2, 4, 6, 
;^kHD^/77>-2- OV^M *^)V7*;y*.-)V) -1- (t- 
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Me 




3 (5) - (4- (±) - (5 -~ hD- 2, 4, 6, 7 h 5 
HD^>l/77>-2-'f^5 1 ;W 75;7x-jV) -1- (^h^tHotf 
^ >-2 — f;W) t!^l/-;K) . 2 3g, i^^^Hml^M^'J^ 
0. 0 8g*7th-hUJP5mlfc»iU 3l$m&ttL;fc* ^DP 

A- (^U->:»8i^=3 : 2) T?«fgU §^$0. 14g#fc. 

I3S4 : 5- (4- (±) - (5--hD-2, 4, 6, 7 




3 (5) - (4- (±) - (5 -- hD- 2, 4, 6, 7 -^r h =5 fc 

Hn^^;77>-2-fjMf;v) ^W5;7x-jw -1- <^h^t 
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7 (^dd*M : *d7S-)l=5 0:1) T*jtilU §WMO. 2 6 g 

me* 



ZO§5 : 5- (4- (±) - (5-y$/-2, 4, 6, 1 -^h? 




5- (4- (±) - (5 -- ha- 2, 4, 6, 7-Th7^?JVytKo^ 

31a 7 y — ;p 1 0 m 1 mtm—xx • 2 tk^#» 0 . 4 3 g tmm.m 3 m 1 

b tcmzmB.^ b fe„ U tl irj-Vft ? l±y a ^ btfy7 J -(2 

DD*:M:^3'y-;P=2 0:l)i!iIU @W^£0. 2 2 g#fe» (BB^ 
113-117 TC) 

HJM 14: 

XS1 : 2, 4, 6, 7 -^h^*^- 5 -n hDyk HD^>y f 77>- 2 
- h U y)Viru^^y7,)V-^^— b<Dm& 
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U^Fiy^^JV- 2, 4, 6, 7-Th7^^kFa^/77>5. Ogt 
h<Jx^V75>2. 4g$3 0MTUL ^~R£, 0 tT 1 mmmWW:.- 

77 4— (7UUfc)V& : 10 0 : 1) 7?*S^U. Sl$%£:7. 3 

IS2 : 4- (±) - (5--ha-2, 4, 6, 7-rh7^?J^t Hd^ 

>V77>- 2--t)i* h*-» -y^-)i- 1 — ( ^^v-jivmrn 




4 — T5^v'-;w- 1 --rjw-^xy— ;i/0. 2 5 g$i?/fMM7 5 F 

5mli:iib, IjfT, 6 0%7K^b^"hU^A0. 0 6 g %mtiaVtc 0 

1: im$m.WVtc&, DMF 5m WzmMVtz2, 4, 6, 7-^h^;*^Jl/- 
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183 : 4 ~ <±> - (5-757-2, 4, 6, 7-fh7^^kHn^ 




4- (±) - (5-~ ho-2, 4, 6, 7-fh7^J^tFQ^/7 
10 1 Oml &tt\X, Mf-XX- 27Kfp%0. 5g <hiM3ml ^iou 2 

0 : 1) tSIl, gfi^O. 2g#L (Kjfiil 2 9 - 

15 13 1-C) 

mmm 15 : 

4- (±) - (5-757-2, 4, 6, 7-fh7^^tHD^>^7 
>-2— f ;ioWKT^y) -t7at~;i,- 5 - 1H- t°^V-;i/ «b^B-2 
20 -5-1) ^WMffl*7ACHIRALCEL OD (^-f-feJWb* 

t<^^^^^ 3 >2 -^n^n© 7 ^ ^ ~> 3 >£x^ y -;i/-tk^ 

77?->a>l Ummm 13. 7m in 
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V 7 5 1/ 3 > 2 



10 HPLC^ft 



15 



(-) - ttfc£-#jB-2-5-l) mp [10 7-110] 
[a] d-16. 6° (C 1. 01, EtOH) 

HPLC >9 9 . 9 % e e 

2HC1I MM 183-187t 
&Wmm 2 7 m i n 
(+) - Oft^^B- 2 -5-1) mp [10 5-108] 
[a] D +16. 9° (C 1. 00, EtOH) 

HPLC 99. 8 % e e 

2HC1S 1 8 4- 1 8 8^ 

CHIRALCEL OD (4. 6 X2 5 0mm) 

=600:400:1 
WiM 1 . 0ml /m i n 
UV 2 5 4 nm 
ti^&Um 4 0*C 



*20 



6 : 

Igl : (±) - 2 - (5 -~ ha - 2, 4, 6, 7 
l/7 7>-2— fJM^W -2, 3, 4, 9-xh^tFn 



1 H-^— 9% 




n 



H 




NH + " J! JL K M un 

Me 



OaO 



H 




2, 4, 6, 7-Th7^^JV-5--hDyhh*o^> l /77> - 2 - 7;V 
TkF2. Og, 2, 3, 4, 9-^h^t h*o-lH-^AJV#iJ>l. 
25 5 2 g, Sft^>5 0ml, ftgO. 8ml, th'J^hUJth^ 



57 



WO 2005/012293 



PCT/JP2004/011297 



7^a?h^77^- ^0 0^:^x^=5 0:1) T?««U gift 
4 9g#fc 0 

18 2 : <±) -2- (5-757-2, 4, 6, 7 -fh7 2 , 3->> 

tHn^>y77>-2-fJMf;0 -2, 3, 4, 9-rh7kFo-lH 




-(±) -2- (5-~hD-2, 4, 6, 7-^h^^^;V-2, 
n«»/7?>-2->C)V*7M -2, 3, 4, 9-fh7tKD-lH-^ 

^2 5mlSM, JQ8&jS8E£6. 5B#Wbfc©^ ^-tR^S^ *K-fb± 

^PTh^77^- (^nn*M:^y-;v=i0 0:3) Till, g^%) 
£1. 0 7g#fc, (i^l 5 0- 1 5 3t) 

H«J 1 7 : 

181 : (±) ~ <!» 3, 4, 9-^h^bFP-^-^#;p#ij>- 2 -^;i,) 
- (5 -X ha- 2, 4, 6, 7 - J h 7^^y h F P^>>/7 7 > - 2 - < 
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2, 4, 6, 7 - fh7^fjV- 5 --hn^k Hd^>^/77>- 2 
#>^0. 5g, IWl/>2 0mK fflttt—)V0. 2 7g^JPA.. 2 B# 
KiD&igiiitbfc. ^i^tcMU 2, 4, 6, 7 -"rh? *=?)V- 

5 5--hD-2, l«D^>!/7 7>- 2 -tUlrtf—frZU^H H^rt#feo 

2, 3, 4, 9-fh7kFD-lH-^*M>J>0. 3 3g, h'jxf 
;V7^>0. 2 3g, DMF1 5mllCDMFMUfc2 ) 4, 6, 

5 hD- 2, 3 - Hd^>^/77>- 2 -ti)V#-)V>7U^ 

;*^/-;i/= 1 0 0 : 1) aW»*0. 5 4g#L 

IS2 :(±) - (5-T^y-2, 4, 6, 7 -=r V ? 2 , 3-ytF 

15 a^>!/7 7> - 2 -^r;w - (l, 3, 4, 9 -f h5t Fn-^- 
y>-2— -uv) yxomm 
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CoQ 



H 




CoQ 



H 




(5-_hn-2, 4, 6, 7-rh7W^kl«D^>y77>-2-f;W 
^^y>0. 54g,iftl. 86g, SfcMm2*ftftO. 19s, X 

7^-(jrDD*M:|»i^50:l) T*«U S«9««0. 19g# 
fc. (lttj& 129-133 "C) 



: 





Me 1 



2, 3, 5-h-j^7x;^9 1. lg, 3-^DD-2-^n 
^>65. 3 g> K»*U^A99gftDMF 7 0 0mlteJp^ SO'CTSBf 

**'>U*y;P*^A^a^hif97-f- (^>if>:^U->=l : 1) Tit 
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2- {2-*^)V-2-7°U^~)V) -3, 5> 6 — h U ^f^iy — )V(D 

mm 




2, 3, 5 - *^)V-7 ^~)V- 2-*^)V- 2-7'o^JH-tJI'2 6. 
6 g^r^X^T-'J > 1 3 lm 1 X;Vzf>#HfTF2 0 0 < Clr2B# 

^v'^^W^Ai'nTh^?^- (^>i£> : ^\^i7">= 1 : 1) TltM 

u" mmM$:2 1. 4 g#^o 

##M3 : 




2- (2 2 -^D^-;i/) -3, 5, 6-h'J^^7i/Hl/3 

1. 8 6 g£&ft;^i/>6 0 om wzmmi^. ox:%mnvf3:tfz>'&*\z*# 
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1 7 g#fco 



. ##09 4 : 



2-tHD^>^-2, 4, 6. 7-fh7^fJVykHo^^/77> 

««&x—5r;ni6tBb, ft»ifta[*"c«s^bfcsb, m&mm*?>f*>"y&T?&,m. 



2, 4, 6, 7-rh7^^-5--hD^tFD^>y77>-2-7JV 
20 ^tHCD«jS 



5 




10 



###15 : 




f^O CH 2 0H 
Me 




^Me 
0 CHO 



Me 
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DMSO 1. lmlS-6 5tOTTlTb, ^<£>££ 1 0#i£#bfc. 
ilft^f V>4m 1 H^l/fe2 - k Ko+i>^^- 2, 4, 6, 
^^-5--h0^kKD^>^77>l. 3 4g^ITU -7 8t;-e3Bf 

2, 4, 6, 7-fh7^^-5--hD^kKP^>y*77>-2-*^ 



2, 4, 6, 7-fh7^f^-5--hOvkHo^>V r 77>-2-7;i/ 
ftH2. 39g, 2-/^-2-^f>3 1g^t-7^7HH9 0ml 
£*gfl?U Tk&TT?, ISiithU^A7. 7 7g, U>B6=7K^hUC7A 
-Zfcfn^lO. lgSSilfc*7 8mlSjRTU P3NHHfc#bfc. 2 

1. 2 0g#fc. 




^yMe 
0 CHO 




Me 



"yMe 
0 COOH 



63 



WO 2005/012293 



PCT/JP2004/011297 



6--hn-2-/h4y^^-2, 5, 7, 8-fl>7^MD-?i 



5-^FD-2-hFD^>-3, 4, 6-h'j^7th7i>/> 66. 
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hi 
ii i 




B-3-116 


8- (1-imidazolyl) 


H 


CH, 


h2 

11 Li 




B-3-117 


8- (1-imidazolyl) 


H 


CH, 


h3 




B-3-118 




H 


CO 


hi 




B-3-119 


- 


H 


CO 


h2 




B-3-120 


- 


H 


CO 


h3 




B-3-121 


8-OMe 


H 


CO 


hi 

ii i 




B-3-122 


8-OMe 


H 


CO 


h2 




-B-3-123 ' 


8-OMe 


H 


CO 


h3 




B-3-124 


8- (1-imidazolyl) 


H 


CO 


hi 




B-3-125 


8- (1-imidazolyl) 


H 


CO 


h2 




B-3-126 


8- (1-imidazolyl) 


H 


CO 


h3 




B-3-127 




Me 


CH 2 


hi 




B-3-128 




Me 


CH 2 


h2 




B-3-129 




Me 


CH 2 


h3 




B-3-130 


8-OMe 


Me 


CH 2 


hi 




B-3-131 


8-OMe 


Me 


CH 2 


h2 




B-3-132 


8-OMe 


Me 


CH 2 


h3 




B-3-133 


8- (1-imidazolyl) 


Me 


CH 2 


hi 




B-3-134 


8- (1-imidazolyl) 


Me 


CH 2 


h2 




B-3-135 


8- (1-imidazolyl) 


Me 


CH 2 


h3 




I B-3-136 




Me 


CO 


hi 




B-3-137 




Me 


CO 


h2 




B-3-138 




Me 


CO 


h3 




B-3-139 


8-OMe 


Me 


CO 


hi 




B-3-140 


8-OMe 


Me 


CO 


h2 




B-3-141 


8-OMe 


Me 


CO 


h3 
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-D-Z 



B-3-142 

B-3-143 

B-3-144 

B-3-145 

B-3-146 

B-3-147 

B-3-148 

B-3-149 

B-3-150 

B-3-151 

B-3-152 

B-3-153 

B-3-154 

B-3-155 

B-3-156 

B-3-157 

B-3-158 

B-3-159 

B-3-160 

B-3-161 

B-3-162 



8- (l-imidazolyl) 
8- (l-imidazolyl) 
8- (l-imidazolyl) 



8-OMe 
8-OMe 
8-OMe 

8- (l-imidazolyl) 
8- (l-imidazolyl) 
8- (l-imidazolyl) 



8-OMe 
8-OMe 
8-OMe 

8- (l-imidazolyl) 
8- (l-imidazolyl) 
8- (l-imidazolyl) 



R 3 


D 


z 


Me 


CO 


hi 


if 

Me 


; CO 


h2 


Me 


CO 


h3 


CH 2 Ph 


CH 2 


hi 


CH 2 Ph 


! CH 2 


h2 


CH 2 Ph 


CH 2 


h3 


CH 2 Ph 


CH 2 


hi 


CH 2 Ph 


CH 2 


h2 


CH 2 Ph 


CH 2 


h3 


CH 2 Ph 


CH 2 


hi 


CH 2 Ph 


CH 2 


h2 


CH 2 Ph 


CH 2 


h3 


CH 2 Ph 


CO 


hi 


CH 2 Ph 


CO 


h2 


CH 2 Ph 


CO 


h3 


CH 2 Ph 


CO 


hi 


CH 2 Ph 


CO 


h2 


CH 2 Ph 


CO 


h3 


CH 2 Ph 


CO 


hi 


CH 2 Ph 


CO 


h2 


CH 2 Ph 


CO 


h3 



[ ] M&x; 



& NMR 
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#~?Vv K t : Mjyi/y K q : t))Vry K m : -^JV^y'Uy K b r : 
^fn— b r s : 7*n-b*y>^l/«; h^To 

{b^&B- 1 - 1 1 

1. 7 (s, 3H) , 2. 0 (s, 6H) , 2. 1 (s, 3H) , 2. 3 (s, 3H) , 2. 9 (d, 1H) , 3. 0-3. 4 (m, 4H) , 
3. 7 (m. 1H) , 3. 9 (m, 2H) , 4. 0 (d, 1H) , 4. 3 (m, 1H) , 6. 9 (d, 2H) , 7. 2 (d, 2H) , 
7. 25 (s, 1H) , 7. 3 (s, 1H) , 7. 8 (s, 1H) 

ik^B- 1 - 1 3 

1. 6 (s, 3H) , 1. 8 (m, 2H) , 1. 9 (s. 3H) , 2. 0 (s, 3H) , 2. 1 (s, 3H) , ■ 2. 3 (s, 3H) 
2. 5 (m, 2H) , 2. 7 (m, 1H) , 3. 0-4. 2 (m, 8H) , 6. 9 (d, 2H) . 7. 2 (d, 2H) ! • Y 25 (s, 1H) 
7. 3 (s, 1H) , 7. 7 (s, 1H) 

tefS-#!B- 1 - 2 8 

1. 4 (s, 3H) . 1. 92 (s, 3H) , 1. 97 (s, 3H) , 2. 0 (s, 3H) , 2. 3 (s, 3H) , 2. 6 (m, 4H) , 

2. 7 (m. 3H) , 3. 0 (d, 1H) , 3. 1 (m, 4H) , 6. 7 (m. 3H) , 7. 2 (m, 3H) . 7. 7 (s, 1H) 

it&MB-l -37 

1. 7(s, 3H). 2. l(s, 3H), 2. 15 (s, 6H) , 2. 9(d, 1H), 3. 0-3. 4 (m, 4H) , 3. 7 (m, 1H), 

3. 9(m, 2H), 3. 9 (d, 1H), 4. 2 (m, 1H) , 6. 5 (d, 1H), 6. 9 (d, 2H), 7. 55 (d, 1H), 
7. 6 (d, 2H) 

it^m B - 1 - 3 9 

1. 6(s, 3H), 1. 7(m, 2H), 2. 0 (s, 3H) , 2. 1 (s, 3H) , 2. 15 (s, 3H) , 2. 5-2. 6 (m, 2H) , 
2. 7-2. 8 (m, 1H) , 3. 0-4. 2 (m, 8H) , 6. 5 (d, 1H), 6. 8 (d. 2H), 7. 1 (d. 1H) , 7. 6 (d, 2H) 

B - 1 - 1 4 8 
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l.l(s,3H), 1.6(m.lH), 1.8(m.3H), 1.9(s,3H), 2.1(s,6H), 2.5(m,4H), 
2. 7 (m, 2H) , 2. 9 (m, 2H) , 3. 5 (m, 4H) , 6. 5 (s, 1H) , 6. 6 (m, 2H) , 7. 1 (s 1H) 
7. 2(m, 2H), 7.7(s. 1H) 

ib-g-^B- 1 - 3 2 6 

1. 43 (s, 3H) , 2. 03 (s. 3H) , 2. 1 2 (s. 6H) , 2.60 (s, 2H) , 2. 5-2. 8 (m, 4H) , 
2. 80 (d. 1H) , 3. 10 (d, 1H) , 3. 40 (br. 2H) , 3. 75 (br, 2H) , 4. 25 (br, 1H) , 7. 22 (s. 1H) , 
7.30(s, 1H), 7.43(d, 2H), 7.52(d.2H), 7. 90 (s, 1H) 

fb-^B- 1-332 

1. 43 <s. 3H) , 2. 0 (s, 6H) , 2. 03 is, 3H) . 2. 5 1 (s, 3H) , 2. 4-2. 8 (m. 4H) , 
2.6(s, 2H), 2.81(d, 1H), 3.0(d, 1H), 3.4(br,2H), 3.75(br,2H), 7. 22 (s, 1H), 
7.30(s, 1H), 7.43(d, 2H). 7. 52 (d, 2H), 7. 90 (s. 1H) 

4b£-#JB- 2 -1-4 

l-3(s,3H), 1.8(m,lH). 2. 0 (m, IE), 2. l(s,6H), 2. 15(s.3H), 2. 7 (t. 2H), 
3.3(d,2H), 4.2(t, 1H), 4. 7 (br, 1H), 6. 7 (d, 2H). 7.2(m,4H), 7. 7 (s, 1H) 

Yb"&#3B- 2-1-22 

l-4(s,3H), 1.4-1.8(m. 10H), 2.0(s,3H), 2.05(s.3H), 2.1(s.3H), 2. 3 (s, 3H) , 
2.8(d, 1H), 3. 0 (d, 1H), 3. l(t.2H), 3. 8 (br, 1H), 6.6 (d.2H), 7. 2 (m, 4H) 
7. 7 (s, 1H) 

- 2 - 2 

1.3(s,3H), 1.8 (MB).. 1.9(i, 1H), 2.0(s,3H), 2.1(s,3H), 2.2(s,3H). 2.7(m,2H), 
3.3(m,2H), 4.3(m,lH). 6. 5-6. -7 (m, 3H) , 7.1(s,lH), 7.2(s,lH), 7. 2 (m, 1H) 
7. 8 (s, 1H) 

fb^B-2-5-7 
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1.5(s,3H). 1. 9(s,3H), 2.0(s,3H), 2. 1 (s, 3H), 2.3(s,3H), 3. 3 (s, 2H). 
4.0(br, 1H). 6. 4(d,lH), 6. 7 (d. 2H) , 7. 5 (d, 2H), 7. 55 (d, 1H) 

ik£>mB-2 -8-1 
5 1. 5(s. 3H), 2. 0(s, 3H), 2. 05 (s. 3H), 2. l (s,3H), 2. 8 (d, 1H), 
3.3(s, 2H). 4. 3(br, 2H), 6. 6 (d, 2H), 7. 3 (d, 2H), 7. 7 (s, 2H) 

fl^#jB-2-8-4 1 

1.0 (t, 3h), 1. 4<s, 3H), 2. 0 (s, 3H)., 2. 05 (s. 3H) . 2. Us, 3H),* 
10 3.0(d,lH), 3.5(m,4H), 6.7(d,2H), 7.3(d,2H). 7. 7 (s. 2H) 

{£&®}B-2 - 1 3 - 1 

1. 6(s, 3H), 2. 0<s, 3H), 2. 0 (s, 3H). 2. 1 (s. 3H), 2. 5 (br, 2H) • *3. 0 (d. 1H) , 
3. 2 (d, 1H) , 3. 3 (s. 2H) , 7. 2 (s, 1H) , 7.' 3 (d, 2H) , 7. 3 (s, 1H) , 7. 4 (d, 2H) , 7. 8 (s, 1H) 

15 

^-&#JB- 3 - 5 5 

1.5(s.3H). 2.02(s, 3H). 2. 04 (s, 3H), 2.07(s, 3H), 2. 14 (s, 3H) . 2. 7-2. 9 (m, 7H) , 
3.0-3. 2 (m,3H), 3. 8 (d, 1H), 3. 9(d, 1H), 7. 0 (m, 2H), 7. 27 (m, 1H), 7. 3 (d, 1H) , 
7. 7 (bs, 1H) 

20 

B - 3 - 1 4 5 

1.4(s, 3H), 1. 8(m, 2H), 2. 06 (s. 3H), 2. 09 (s, 3H), 2. 10 (s, 3fl) , 2. 3-2. 4 (m, 4H) , 

2. 5-2.8(m,2H), 3. 0(m,3H), 3. 5(m.lH), 4. 0 (d, 1H), 4. 3 (dd, 1H), 6. 3 (d, 1H) , 
6. 6 (m, 1H) , 6. 9-7. 0 (m. 2H) , 7. 2-7. 3 (m, 5H) 

25 



3. 2(d, 1H), 



2. 8 (d, 1H) ; 
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mam (t»iomgi) 

*&Wib&<®} 10mg 

8 1. 4 m g 

3>X^— ^ 2 Omg 

k HD^rv-yatr;wir;i/D— x 4mg 

#;]^^^^;Hr^D-x a 4mg 

Xf7>J>tY^y^A 0. 6mg 



°st l 2 Omg 



x^-^ioog«r, 5^ >sfmm wummftm oho ao 

Tr-iS^D 1 2 Omg(7)^J^fc. 

mmm i 8 : 

[in Yitro mmitmmi^mi 

*&m{k&m<0 Invitroft&fcllgftftUB^Ma 1 v y e»©^(Malvy, c. . et 

ai. , ) A-r ^-^t$^j;w * y > f • n-r^-^w • u-y— ^ • 3>a-^>> 

a>X (Biochemical and Biophysical Research Communications> 1980 ^ 

95 p. 734-737) ^ y hiw^v^- b-evmmikmnm&vm 

-±m&M7kmm (pH7. 4) aaTPBstBssa-rs.) *un^ t^dv* 

^^If-TJfc^rM'XU 1 0, 0 0 0 gT2 0^F4MMU _t«0D 
^SwMMI-WloOmM KCl^Jn^., 3 7 3 0 ^Pp1< >*3. 
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»*S*3 0J|fc*t. **W^«bttIn vitro fci$HbJi§Sff£ 



fg3 0 





in vitro feiji^jb^S^ffl 
5 0%ifIi(IC 50 fi 
M) 


I B- 1 - 1 


0.40 


B - 1 - 2 


0.31 


B- 1 - 1 8 


0.25 


B- 1 -4 


0.42 


B- 2- 1 - 1 


0.35 


B — 2 — 2 — 1 


0.47 


B-2- 5- 1 


0.42 


B- 2 - 5 - 3 


0.21 


B-2-5-82 


0.40 


B- 2 - 9 - 1 


0.43 


B- 3 - 1 


0.34 


B- 3 - 1 0 


0.50 


B- 3 - 5 8 


0.54 


R— 1 


0.23 


R- 2 


0.23 



19:. 

twmnm 

*Rmte£tm<Dtam&fmtt* ex vivo mmmitmn^mtmm-r^n^z^ 

;i/Xtt« : N I KKO L HCO-60) ^a<feitoK»«fc**X»4»aibfctt* 
^-^3EOSD ^Ittt 7*;h(6 jdfft) (B^SLC D Af) 

fcl 0 Omg/k gOfiJ^TIKKft&^-bfco &-§-3 0 ^^M^lf bT 
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^3 is 



/I, >V AX— tT7 a 


exvivolftiRfcMffUll 
(%) 








R — 1—1 

JL> JL _L 


96 


88 


95 


B- 1 - 2 


79 


93 


89 " 


B- 1 - 1 8 


77 


88 


89 


B- 1 - 4 


94 


88 


90 


B-2- 1 - 1 


96 


88 


91 


B- 2 - 2 - 1 


97 


81 


86 


B- 2 - 5 - 1 


96 


88 


88 


B- 2 - 5 - 3 


95 


83 


91 


B-2 — 5-82 


99 


86 


92 


B- 2 - 9 - 1 


95 


95 


91 


" B — 3 — 1 


98 


90 


94 


B- 3- 1 0 


97 


94 


90 


B- 3- 5 8 


96 


94 


91 


R— 1 


68 


59 


75 


R-2 


45 


57 


84 



mmm 2 0 : 

[In vivo *TfflMfcf|s/B] 

•&&mfc&m<o in vivo mmmm&i?*-±)i> • • . 

XU- (J. Med. Chem., 1997 3^ fg 40 p. 559-573) SB»©;fri£fc:2pET 
frbmsistt. S 1 c : I CR^IttT^X (51) (B^SLCtt^tJ;DA 
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I KKOL HCO-6 0) £3*«Dfc**lC*#30a»»U J&<bfg-ifci£# 3 
0#^telKiert£v*tt&Pjg#Lfc. :£^BJHb£-#j(D 5 0 %ffi§fflS (OT I D 

37*6#!&fc. JS*&l3 3*tSt. *58^b^«btt in vivoiri 



fg3 2 SI 







0 




1 




2 


£*T<z>&fta*4>& < t & i -z>m#> % n& 

(D IM 


3 




4 




5 


5Etr 
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Jg3 3gt 





in vivo trEiHbf^/!! 

5 o %mmmm ( i d 5 0 mg/k g ) 






D — 1 — 1 


4.4 


19 


B — 1 — 2 


27 


13 


T3 — 1 1 p 

-D ± X O 


4.7 


7.4 


B- 1 -4 


6.2 


13 


B- 2 - 1 - 1 


4.5 


11 


B- 2 - 2 - 1 


12 


13 


B- 2 - 5 - 1 


16 


17 


B- 2 - 5 - 3 


6.2 


19 


B-2-5-82 


15 


14 


B- 2 - 9 - 1 


4.1 


7.4 


B- 3 - 1 


5.4 


14 


R- 1 


>30 


>30 


R- 2 


20 


53 



ttmizVTm^'jkmmo 0/00655 o^\zmm^ntcTm^\z^-r^m 

(R-1K (R-2) zm^fco 
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mmm 2 1 : 

\Z, 0. IN M^^ttl%^UXf l/>®ftt7y|fi (NIKKOL H 
CO- 6 0) jg»K»»*^ttS»bfctt»fl:^iftSgDJS#U, 3 0»M 

m&mmv. &&T-emm&&m\si±. »k**»t, 0. im hu^-*»a 

(pH7. 4) *v -#'J hn>^*7js^E^^<-tf- (NS- 3 1 0E : Bfgl 

^L/fc5aai<biBHa*^A;nfy— ;n6tsfe t**$>5k 21-29. 1977) 

T^ILfco €rfi#»t*ttSIBMj&^3 0%E#-TSS#a (ID 30 ) £;&*6 



^34 





ex vivo*HIgfc43tfSffi«l*fcIBfl«UH 
3 0%I#I^ (ID 30 mg/kg. ) 


- B- 1 - 2 


5. 7 


B- 1 - 1 8 


12 


B- 1 - 4 


6. 5 


B- 2 - 2 - 1 


7.9 



m60B 2 2: 
[6 6 kD a^>/t^K©ii5n«I$af^ffl] 

ffl^ttbLWistarIltt77h (7-9 51») \Z, ttgMfr&4&£0. 
IN S^^^^H 1 % U X5 1 1/ >®'ftl k "7 yftb (NIKKOL HCO-6 

o) mmzmmi£wzmnvTf&n&^Vs 3 0ftgt\z&m\zuv7>&yhytm 

£/BWT\ UV-A (12mW/cm 2 ) £ 3 0 ftmmM bfc 2EB!«flg 
ltiH*K:n>M3-;W£L-&. UV- AMI** Rtfa&&2l$EUai*3«, ^ft^Sr 
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{MZ. L a mm 1 i (Djjfe (Nature. 277, 680-685, 1970) \zmc. SDS-#'J7 
*U;KT5 H«»Mc»*fi l ofc. BP'S, «»$*;U*4. 5%^ ( P H6. 8) 
1 0* (pH8. 8) $Afr)T»»ffl8ffi|[ (2 5mMMJX, 
1 9 2mM^>Jy>0. USDS), 2 OmMSlS (1 imi t 3 0 0V) T 
#c»jbfco yjui 5XTCA, ^Tx^y— :tK (25:8: 

6 5)T?@£U 0. 2 5Xi?T^U U7>h^-R-2 5 0 §ttri^/- 
^:»B6:tK (9 : 2 : 9) Tfifefibfc. S -)V :WWi : 7k (2 5 : 

8:65) TfJBfrfeU &W&<D6 6 kD a?>/'%Z7n*J s >>>'blf^7\Z < kV)m 



^3 5^ 



(N=3) 


£&MftflBtt9? hmm^CD 66kDa '• ' 
* >/^Mft (£16 : JH»/&» : #M«t) 




1 




2. 51 


B- 1 - 1 8 
OOmg/kg, p. o. ) 


1. 50 



mffiM2 3 : 

[5-U^^^±- if (5-LO) Rtfl if (1 5-LO) 

5 -LOfifSitt Carter e» (Carter G. W, et al, J. Pharmacol. Exp. Ther. : 
256, 929-37, 1991) LTiMfcLfc. fip*>, A>^X»JK+7? 

th*wwiiDMso (mmmmzi%) \zmmvrMm<t^^u 

-f>^->3>(3 7^ 15^) $6IC3 0/zM A2 3 187 

ftlPA-f^a^-S/aV (3 7-0, 3 0^) *<D»«yaW-*D-f a h 

O5-LOWS5 0%^«I|ISS (mM) SHEfflbfc. |»JR«jB3 6«IC 
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1 5 -LOPa$fl§&teAuerbach£(AuerbachB. J, et al. Anal. Biochem. : 201. 
375-80, 1992) ©*jft*-fiB3k*bT«3ebfc. *tf**M*ML*.kD# 
ftl 5-LOtDMSO (jftfetittttlX) fci»»bfctt»^^SU>Kia«f 
$E (pH7. 4) *T^H>^a^-y3> (4^ 15^) U&Sk 256 

5 aM'j; v^>m&nxzt>\z.^ y*c=LS\— iS3> (4X:\ io#) vfe 0 ^<d 

i»4l*t*15-HETEfeMII*ai (OD 6 6 0 nm ) [aoT^It, ^© 

mi3 6ll:St 0 ^Rgm<hUTTI5^;^^-r{k^ (R-3). (R-4) 
(edaravone) £#ll^fc 0 



**9!ft;^*tt5-U*^r^y^— -if (5-LO) Rtfl 5-U^* 
if (1 5-LO) it^Stfsrt^ofc. 



10 




CH 3 (R-3) 




15 
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f§3 6gE 





5 oxummrn (ic so mm) 


5-LO 


15-L0 


B- 1 - 1 8 


2. 55 


1. 54 


B- 1 - 3 4 


0. 162 


5. 56 


B- 2 - 5 - 1 


0. 16 


1. 40 


B- 3 - 1 


2. 80 


1. 57 


R-3 


>10 (34%) 


3. 26 


R-4 


>10 (32%) 


. 5. 57 



mmm 2 4 : 

&3t®t2 0 mi3 7ti:st. ttmntVT (r-3) zm^tL mm** 

13 7^ 





^v*m&mun& (ld ko ms/kR) 


B- 1 - 1 8 


>1000 


B — 2 — 5 — 1 


>2000 


B- 3 - 1 


>300 


R-3 


<300 



150 



WO 2005/012293 



PCT/JP2004/011297 



1. ^ (i) 

B-D-Z (1) 
[5£*BtaTfB5£ (B-lK (B-2) Xte (B-3) 



(R,)m 

*e, 




(R 2 )n 

E-Y< H- 
^-fjo 



(R^m 




X — 



(B-1) 



(B-2) 




(B-3) 



Ate, TI25S (A- IK (A- 2), (A- 3) Xtt (A- 4) T^$nM5 

io ^/u;w*xttif7i/u;w***b, b# (b-3) ©t^^TK^M^x^Rj 



(RJs 



(A-1) 



(A-2) 



(RJt 



N^-R 



6 (A-3) 



R c 



(R 5 )t 



(A-4) 



G 1 Tli^nt^TfeckViC ^eJWl/^ G lT-am^nTViTfect^C! 
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- & 7)v*)vti)VT$-)vm. g ix«m£nxv>x&£^>y^;vxxte^h^ 
sWu o i ~ 3 ©^f n^©ii^g 

*>j:^c 1 _ 6 t;^;v^ g 2 tii^nx^T^i^c x-.t;^^^, g 

2Tli$nt^tt)j;tiC 1 . 6 7;WWl, G2XfiM$nxV>X*>J:^ 

mm £ nx v>x & ct > >?;ws £^ v > 
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